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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device which is improved so as not to 
generate crystal defects in side its substrate. 
SOLUTION: In the semiconductor device, a source 
region 2 is provided in the surface of a semiconductor 
substrate 1 and between first and second laminated I 
gates 20a, 20b. On the sidewalls of the first and 
second laminated gates 20a, 20b which are present 
respectively on the sides of drain regions 3a, 3b, 
sidewall spacers 18 are provided respectively. On the 
sidewalls of the first and second laminated gates 20a, 
20b which are present respectively on the side of the 
source region 2, sidewall spacer is not provided. 
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1 

H#f?^*©ISffl] 

we* i&j;tf*2©y- hcDfiaiitcisij-en, wes 

[8**512] 6*1,- 7q.-f-f 

i»»c**nr»fifcsnfc* 1 fsgy- hti2 «ny- 

8tlK¥*{*:3ffi©3?S4'-C&oT, WE* 1 Si^- h 

t «f e» 2 a» y- now t « tt 6 nfc y - x «* i . 

- h^Vzm/vT\ (WHEy-^«*OE*H8K»WSn 

we* i &<££>** 2 fas y- f©. Hu-f 

WE* 1 &i:tf*2*SJiy- f-©, IWEy-X*«©« 
OffliJUlctJ+t-'f K"?*-^*^— y-#§8:W-£>*iT^& 
IV §S*51 1 CEiS©#§t#gB. 
[1**513] ¥3M**tR©±K:Ktt&ft. 7D-f^ 

>yy-Nta>hD-;py-s^asnr^o. s 
^ic«anT»ii!canfc» 1 iiy- f t* 2*ft®y- 

t WES 2 «« y- h ©ra ic » tt e nfc y - ^ «« t . 
ME^fcstswaiiB+t?*^. ioMEaiaiy 

- F£P.fji;n*A,-c\ MEy-xm^©s*t<aiji3i§:iten 

£*1©FW >««t. 

- ^smt^A,-?, iWEy-x««©s»«irKtt6n 
we* i «*y- h©w«ac»itsnjtSB 1 ©-y-r k 
WE*2«Jiy- h©pf®jni't£ttenfcfg2©-y--f k 
WE*i*sj;tf*2©-y--r ;ux^— y-©itT. 

iKV-XMOSI, *5<fctfWE* l*5=ktf*2 KU 

-f >««<D*if»:tt}»i6fl:Bt*t#aE-rs. 1**51 l icE 
«©#$#gg. 

[1**514] ¥*#s«'©±J::5^K¥fTfc:je*a^ 

we* i y- hmmtmzm 2 y- i>«ffi<t ©Basra, 
WE*2y- htitwiBS3y- hm^t©sgfiJ;o 

mes 2 y- f^h©, we* 3 y- hmmmommz 
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we* 1 y- hiitiE»2y- F««£©sgBira. 

lE*-f F^*-;l/X^— y-©^JP©2fgJ;0 : t)/jN$< 
sntus. I**5U KE»©*N£#3£g. 
[1**515] weim H^^-JUX^— y-tt, gffcig 

we* 1 -fe <fc u;^ 2 © f p -r ^^©-en^ntrSiKs 

l>5. 1**512 l;:E«c©¥23ftgE. 

[M*5i6] iESftigot-f k-?*-^*^— y- 
if «. we* 1 &<kzfm 2 y- F*ffi©^-n-?-*n©ffiijii 

WEi?{kae-©-y"f F^^-jux^— y-«. WEflfti 
^©±lc/\*-y y yfBZft&ZitTmiZtiT^Z. I** 

51 5 izmm<o^m»mm. 

[8**51 7] y- FttffiSWf -SMaielS&gBct:. 
7D-r^ >yy-Fi:a>FD-;uy-F^a$n 

t& t>. s^i:«sntMsnts 1 ««y- f t* 
2 «jb y- F £ WT 5 -fc JUgg i . 

WEy- F€S©ffliMlc^tj-6tlfc-y--f K^-JbX^ 

a? — y-t, smm.. 

we* 1 «iy- f tWE* 2 f*jiy- h t©fgj©fE(ii 
is, WE-y--r y-wifg© 2 fgck 0 

< ^n-t&o. 

we* 1 &cko;*2«iiy- hrofflijiifctt-y-'f f?*- 

;UX^— thWBjSSftTH&H, 1**511 lwE«©¥» 
[1**518] y- h«ffi*#T-S^iaiHl8SSSt, 

7a-f-f >yy- >in> ho-^y- h^ws^n 
Tfto. s^fcitsnTjgdEsnfcsiajiy-htjB 

WEy- hSffiwffldgictjttenfc* 1 ©im f**- 

we* 1 *»y- h twE* 2 *tsy- f i©ra©isfB 
«> wsa* 1 ©-y--f f^*— y-©its©2^j;o 

WE* 1 *J«tUt*2©«Hy- F©#JHIcti, WE* 1 
«iy- htWE*2«t«y- F£©ra©ffif§© 1/2 

«fc0fcm>ff*.£*rr3*2©+M' F->*-;i/x<— y- 
AW^tlTHS, 1**53 1 trE«©¥aS#£E. 
40 [1**519] Sffi©±(c* 1 ©y- Ft*2©y- F 

WE* 1 &<fctf* 2 ©y- hOMttlc. WESffilcjC^ 

^>^e^n=k-5ic, ^©ff^^^stfnyc-y-'r 

[1**5310] ¥#^as©±(cy d-t-y >yy- 
h<tn> FD-;py- h**«s$tiT*-5. iiiiy 
-s<!:*2f*sy-F$. *ay-xm«tiBifcifctrj: 

50 WESl««y-N;fc«fctfjS2«Hy-|-*H5J:3 
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ffl»»iR*»j«-r4iai. 

iwa2«i*s«t^sB2©fliJiy-ho. *n-en© 
-r-sxat. 

mess i ftjiy— hiiwasjB2«[jiy- h0in 

•5. v-xcw©. fflE-tr-r ko*-^^^— y-jgj«ffl» 

itffi7D-f^ >yy- h*J;tfmjE:J> ho-jpy- 
h©«K«:Kfl:-r*X8£. 9 IcEtt 

-bt?> ba-)iy- h#*sgsnTfc-5. si ami 
flUEJBi^^tfjisaaiJiy-h©. *n*noi« 

a<t. 

wbm i iss y- btmmm2mmy- homiz&m-r 
ft K t » St f b «t * -t 2 u y y 5 -f > r- n p# i r x v =f- > y 
B©§Sit7ji£. 

y- h tiffany- *av-x««*wn»Etf 

<ko fC5^IC« LTJgfig-f 5Xa<h. 

sc. mB*»#:s««)±ctJ-'f K0*-jk* 

*U ffiBSBl«By-h:fc«ktfWBSS2«Jiy-l> 40 
«lt S K ft T * t HP* K , (»B V - ^ J; WfE h* 

tamm 9 icB«©*^ft^B©fiit^ffi. 

m 3 y- ^matiB^jfi^TstwcTff »:»j«-r*xs 

MB8 1. *2*i«fct«S3y-h««£H5«fc'5fc. fW 50 
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mum, 1 y- haa^iNe* 2 y- htit ©mcttn 

*><fctfM5 2 ©V- Mi1iC0S^(Cl6]l/vg-offiil<Di^{giJ|g^ 

Si 1 ro-tM H^*-2i/X^— y-»it5igi:, 

tflfS2 ©y- hm@©. 5l>lr[6Hv&fr&^fliJ<Z>pffl!Jg 

WBS iy-h*giiHtrB^2y-h«ffi<troSgfttSr, 
iSBS2«U-f Kr>*-2PX^— y-w)?ScD2f§J:Dt> 
/h$< LTfrttS, IS*IS 9 t:E«©#3J#g{S©S!iii 

y- ht*2ajBy-h*. &«v-xis«E£«ti\k-5 
ics i> (cgfi l t mm.? z> xa £ , 
MEM! 1 W@y- KfcJ;y:ftfFfH^2fiSy- l-^I^i 
•5 CWB^W»aitEO±»rSfl;«S:JBJSR-r*XS<t. 

miie^ftai*x-y?/\*-y ^ u wb^ 1 fc«k^2 ©y 

•y--f H^^--jux^-*?rff^-rsxai:< 

mess h^MBjR2fluiy- b©p B iirfirg-r 

^->tiWB#i»*»fi©JiK:»j*-raxet. 

- htmtim2mmy- h©iniK:fiiiT-B«»ic#fiET 
v-x«o. SftK<h^nsKfki^*x-y5 i >yi^£ 

ilfE7D-f-e >yy— h iiHtB^ > h D — 21/y— h© 

fr«s©se!ii73ffi. 

-h£3>hD-2Uy-M<if*Ji£*lT7&:-5, B 1 ISS 
y- hi:^2ffi^y- *ay-XfH««rRtr«fc'5 

me 7D-7-f >yy- hi>j;t/wiE3 > hn-juy- 
h©«a*Kfb-r-5xat. 

ffiE£ lttSy- h*J:Wiei2«iy-hi&i5J: 

B5teiM*i7fA7 ^ l, otes i * .ttfsg 2 ©y 

-MI©, Str^C(Pjn^-*5^:l>fiO©iaHHSt, mtm 

©•y--r k^^-jux^— tj-*»*T«xs<t, 

iiei i w.Mf— v t.mmm 2 «sy- bomiz&m? 



5 

9->&mm*m&&m<D±izi&tiL-?z>j:®ii. 

- h tmum 2mmf- h<nffi\z&m?z®fti~&iET 

3. V-7.fiUJ<D, gfcl&£:#8itgg^§l£x<;,^>y|Sfc5S 
t^igi. £(i*£iit*«9tcf3Sc©¥^frgB©§!! 

■5 ICS l> trfW L T^fiE-T 3 I® <h , 

mmm i «gy- hiJcfctfajtssg immf- hz&m? 
mzm i h^tfrnfEsis 2*si)iy- h^ii^j; 

- hti»BJii2«jiy- h©nmc:ffiiri--5«#i;:#aET 
mb^d—tv > yy- h£ftiE3> hD-;uy- h© 

#gB©S3ii*f£. 

y- h tig2i§^y- h&. *ay-^«**«tr«fc'5 
CI v n l t j^sEf 5 ig l , 

>yy- ht3> h-D-;uy- s©<bijm 

& j; -5 e y v x v g^bist * & a c v d m itm & Mfc-r & 
mtzm iaiy- Jewess 2 swy-hsa-sj; 

*IE«ftiSXyf;t7i»L < MB3 l *5iZ>*^2 ©« 
/i y- h©> 5^twi^n.^t»7S:^{iijcDi^fflij|gic^b^ro 

inb* i wey- h tmizm 2 mm?- hvmz&m-? 
-hi: mbsi 2 siy- h ©p«n iz&&? * sb# ir#«-r 
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K. y- h£Bf£T-5Xgi:. 

lit, 

yy- h<h3>h D-jiy- h^isntasi i« 
sy- hi®2«sy-hs» *av-x««*j*tr«j: 

^2«iy- h©P B l©Sg8i©l/2.WT©BI»£*rT5 
IB2-9-f h*«>*-;px^— !H6»j«-raxet. SflM. 
fc, 1 8 lcE«©¥#ft:gB©ISit75i£. 

[f8BJ3©8MfflfciftBJ§] 

[0 0 0 1] 

mw&m-tz&mftm <r©?s?n«, —mz. 
mw.v>Uyk-jjmzM?z>. 

[0 0 0 2] 

[fiE3fc©&ffi] jfi^ *J?f8tt¥Sf#B1fc&B© 1ST 
X^t'J (DRAM) icD^ffitCtJjfT^-Sfcfe, 
[0 0 0 3] @5 9(1 ^©^yvzL^X'J©^ 

mitm-mibm-mfc* (onod > 6^^tt$-& 
[0004] >yy- has sonTtcffiB 

40 h>^^®?{t^4C0FN (Fowler-Nordheim) ttgft 

^i»*JU*-.y hll/i? hD> (CHE) 

i:<tox, ^D-^-oyy-hSffistrs^^aA-r 
7d-t-{ >yy-hmffi5tgifa$nfcs^s: 

>yy- h««5t*tt*«^©«MiK«fcr3T, b# 

^««>2««»«»fpoui3n. ^©«Jitr«tox ro j 

[0 0 0 5] CCD e fc5/i7^>y->i^^EiJ'^E E P RO 
50 iJ{r*3V>X. *fe-«WCffiU6nTH«7l/-fl«Sj 
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^;|/E«^#U-9-f KjE«tt£-Cgy h»£fr#l6lfc:» 
Jifc-r-5 T&*3*>. NORI7KH &?"J 

[0 0 0 61 B6 0'it NORS7K*^-riHlte0-e 
£-5. 06 1«. NORSTKfflK 7"7 h£7Kf0 

[0 0 0 7] 16 2(406 1 K&tt-SA-ASilKff^Br 
iaTS«. 06 3(406 1 K&ttSB -B$fU;:»5Bf 

SHTfes., 06 4H 0 6 i iz&wzc-cmzm? 
9 loteftmmitm. i utmit 

[0 0 0 8] ;itl£<O0£#B8LT, (fci 
Atf 5 1 2Klfy h©^*iJ-fc;PT«*an<5) <D^=e 

-xfllit £ffl n a £. ^tu -I* ^©aMfflffcfciMH;:*^ 
Tabs. 

[0 0 0 9] t^777-f >y-Xt8jg<!:(4. &;*^:U 

JTf £<fctA3 fco-cttfc.n. t;i/777-f >y-x&ffi 

"Ctt, £-f, 06 5£#fSLT. ^ U tJKD3 > h a 
Hn-T-B.fc'SK:. US>;*M 2SJBj*f*. l/y^M 
-5. 06 5i06 4^#Ibt, h 1 2 i3> h 

-X«W2K:, As4«ffiV>. -f ^">aASff 

-So cnstt. tf77 7-f >Tjg^sn*. 0 

6 4*. jft«-C«Ufc«»»4, I^fV^iStl^ 
[0 0 10] * ; EU-fe;U©V-X««£-f^Tffiteffi« 

t»j«u cns**«Eii-ctti*-r««^ctt. 7? 
-f^>hMMii&f), y-x**©y- mum 

tt. **<T*c:££*«fc<3-S5*l*. U^b. -fc 
^777^> , ;-7SffiTtt, ^^U-feJKOy— XHi 

[0011] 

^L^x-y-f >)l-)KDffifMZft\,\ t^77H >y 
-Xtgjg^jgffi lft777 ya/t'J »C*5l>T, S^r 
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[0 0 12] — 7j\ 777-/i« l JfflM • ffi&\Z 

(4. =i>hD-juy-h*ff. y-^KKX &«fctf 
StKtC, FN h>^JHI«CHE h>*JUS«t£f££ 
'Sita&ga***'. rt<Dfttbizii, IttXM. l oy« 

ZtzftlZ. DRAMAS RAMKtefrfrlT^SJfjS h 7 

[0013] *«jEh5>^x^**sr*»cf4, y- 

[0 0 14] —77. 0 6 6£#BBbT, «£iffl{t£tl*:7 

^ci&ut. y- h-y- hisiizm&nitm^j-T. 
ii2T, tf--r 9-*«S)i*nTb* 

^y-^««2iz»a**i&-y--r F**-ynft»fli©i[5 

Sffi 1 fcHSS^RS 1 3*<fS£-r5. LH>T(4, ^^eu-tr 

«FL<«T4«.-tft. 'JtrBKB i 3 h>*;u 
KftK4 0TSTM^fc*#-(C«. Endurance-^ U t-> 

[0015] 0 6 7 ic, mm?- i-sML-fet, 

F^-JUX^— if©*]**-*?©, fg 1 ©«3feftfB©:7 
JO d— %7n-?. 

[0016] 06 8*#flabT, m i&£zfm2mmy 

-b20a, 2 0b?:ifiEt^. @6 9^#IIT. t 

;u©y-xgB©#.£iifip-f &u:xx ynz-yz 8&w 

Mm)&\Z<kK)Mf$,-r2>. l/-/Xh/^->2 8^7X7 

efflux. ftmmfcm&®3k?2>x.-y^>>fiz. mikz 
ntzMft&teWim&m.iz-rzfctbO't* >SEA&f?fc 

V». tJl'777'f >y-X^$t^ @7 0£#R8 
l/T. U-:xX hA*— >2 8 ^^f-S. 0 7 1 £#88 

it, •v-'t \fy*-fr7.«—y-Mf8.mmmm («t, -y 

07 2S:#RSLT. 7 D-fO^- h K>y-XS*5 
«trXKt"f SWT. 7D-fO?y-h 

5i5«t^a> hD-JUy- h 7<Dffl|£^fkS:fi : ^-5. 0 
7 3€:#^L.T. -U-f >«<?*— JI4MMI1 4*lvfyt 

[0 0 17] ClCD^ttW©*^. 0 7 2S:#RaLT, 

(OitT8 0 0t~9 0 0t;) CioT. *a/«/h 
50 L. y-XS«2©Tl:ftBtSil9»i:. JSTjXh 
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[o o i 8] m 7 4 a, m2<n'titM&m&7jkT7a--z 

B7 5*#il/T. SSl*3«fctfSI2«Hy-h2 
Oa, 2 0b£Jgf#;U t^777-f>V-XIg 

P - ;t y- h 7 CO flB.ttflS S'fr ft 5 . " H 7 6 £#R8 L 
X. iM H^*-JHB«W*J»«L, :Mi7^7 

[0 0 19] dcofie*S»(C^n«, H6 6 (C^-T^O 
fttta*»ttf8£Lftt». Ld>Lft^6, @7 5€r#R3 
LT. mm?- b 2 0 a, 2 0 b CO# U -> 'J u 

mux. cneowfiKftsfTft^fca. mico^^s 

ffilcJt^X. h 2 0 a, 2 0 bcotf'J v'J 3 > 

*»*<»fba5tlTb*^. *R«fty-h**»g<ft 

^^E>J-fe;KO*-y^U >ytk*i<g;<ft-5. ^CO 
[0 0 2 0] ±j£co*§ii*fiBco|S]g«, 757^ 

a^t'J fCfS^-f, JI^COMOS h^>vX^C0§Si*C0 

«^fb*i;*. -rftto^..H7 7*#bbut, y-s 

1 5ty-M 6RKE>EM;At. tM K-Jt-^ftti 
(CVD-S iOi (TEOS) ) 17t^l:lS^ 

ccoi^tetsiixif. & costs fig* sag lei 

[0 0 2 1] H©»9IM:. _kB©±'3ftra«j6£Wftr 

[0 0 2 2] CCO^B^COflficOgWfS. fii«14£fi±$-y- 

flVrscilCfc-S. 

[0 0 2 3] C©»9J©tt©B«tt. fi«ltt£fa±£-t± 
5Ci^tt5<t5i:8[SJnfeMOS h7>vX?$ 
Siftf-SCtl::**. 

[0 0 2 4] Z.<D%W<Dm<DB&)lZ. ^©<fc5ft¥3lfr 

coijjt^ffi zmmr z> z. t. \z $> 

[0 0 2 5] 

Sill©y-^<!:SI5 2©y-h£<»x..g,. ±EJB 1 

m2©y- hcofflnsfc, ±SBSffitcj5£:^*^^&ftvi«t 
sir. tfnfc-tM k?*— t*-**gs 

ttsnx^s. 

[0026] z.<D^BM(om2 <nmwnz'&5¥mfrmm 
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T»j«*nfcSB l*«y- h tJB2«Hy- h*<Ktt& 
ntl^. i:E¥JJ?f*:S1£©«®*X&^X. ±BS8l 

ttenr^s. ±E¥*i&a«©*®4'x&ox. *^ 
#*«©*h*t»-3t. -*^-±iajB2fli)iy- hsiw 

(Cj^X. JtEV-XtRttWRftfflKiB 2 CO K U-f >gg 

w ^isitetixi^-s. ±ess i *j«t^2ifR®y- h 

CO, H K >M^C0ffl(|C0ffliJM{C«, it-f K^^-JPX^ 

— snxn*. ±KJBi*j:^si2ajiy-h 

CO. ±IBV-XM^C0<B!|COffl«SCttU-'f K^^-;ux^ 

— y-^igtt e> nt uft u. 

[0 0 2 7] C©»9I©JS3©»Bn;:fie3¥ilH*«B 

is. ^#^s«co±icisij-f,n, 7o-f-f>yy-f- 
trj> hD-ji.y-h*«aiJianTfto, incisn 
Tifssn/is naif y- btm2mmy- hzmz. 

5. ±E¥9M*3S1fi©*jB'fT*oT. ±ES8ltt«y 

.20 - ht±E3i2f9jgy- h©mcv— x«*fl*M:w-sn 

Tl>«. ±E¥l»#a«©*lif T*oT. fro±Ef§ 

i«sy- n^tic^x. ±Ev-xfH*©E*t«n: 

©SlE^XfeoX. Ao±ES2Siy- h'$M(CifeAy 

x. ±Ey-7.M^cog«fij(c^2co h* K>««*tS9:' 
t*e>nxu*>. ±es laiey- hcopfijgic, mi© 
+k k^^-^x^— y-^tgite.nx^-5. ±EJg2« 
iy- hcoMffl'Jiiit. »2©-y-r h^*-;^^-- a-j&t 

»tt6tiTt»«. ±EJB l*i:tfJS2©iM 

jo x^— ycottT. ±Ey-xffi«co^ffifej;a;±Emi 

•5. 

[0 0 2 8] CCO^Bflco^4co^®tc^o^^ft:gB 

14. ^^ft:Slsco±i35^>{r¥fT^c«M^:^l6^x^^t^.n 

fell. ^2fe«fc^3y-h«g*iiA-5. ±1211 
y- htIt±l3S2y- K«gtcoS§«ttt, ±E^2 
y-h««t±E*3y-h*Si©8E««kr)t>«<3 

ntus, ±E*2y-h««o.'±ejB3y-h«* 
ffljcofiiffitctt-y-'f h«> *-ji/x^<— ir-^igttenx^ 

40 ±EJBiy-h«»t±ESI5 2y-h««4:OlEI« 
«, ±E+K K^*-;i/X^-u-coflS©co2fg«fc0t)/h 

[0 0 2 9] dco^Bjco^5co^®(c0E5^#:ggtr 

*5^x«, ±BU-f HU*-;^^-*!*. ^ftaxfl? 

B)c$nx*5 0. ±ES 1 *5«fctf$g 2 CO h'U-f 

wtr^figsnxv^-5. 

[0 0 3 0] C<0fPJ5c0S&6<O^®(Cft5^ft:ggtl 

50 e^ i *ckc>*^ 2 y- hasco-5-n-fticofflijM^, a*<> 
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[0 0 3 1] £©«9i<B* 7 cD^®tCt£5¥iS&££g 

s i«iy-Kti2«iy-^tt5„ ±gy-h 

3. ±ES l«*y-h£±EB2«*y-h£©IB]© 

ibbi*. ±E-tM i« tf-©t§©2{g<fco t> 
*3<shti>*. ±ehs i * =fc # » 2 fs@ y- i- © n 

[0 0 3 2] ^©^©Sg 8 ©BElCft? 

«. y- h««s*rr«Hijaisiiis«i-fe^a5t*fiA 

•5. ±E-fe;i/gBfi, >yy-h£n>ha- 

* i «tiy- h ti 2«iy- h*tts. ±tay-h 

n.Tt>«. ±e» lttiy- h£±E*2««y- ht 
<Dffl<Dmmt. ±£i i ©im b^x-jix^— +*•©*§ 

©2»i0fc/hS<Sn-C^5. ±EM§ l:fe=ktfMS2© 
fggy- h©«fiC«. ±ESSl*Ry-hi:±E»2 

ft@y- h tomoei*© i / 2 ± o t>at^»***-r 

SMS 2 ©it -Y K^*-)UX^-^Jgfi£$nTU^. 
[0 0 3 3] C 9 ©BatCfif'S 

tJB2©y-h£SHlC»iUT»*r*. ±ESSll3.fc 

tfS2 ©y- hofliafc, hft&mzi&ijtffrfrztzi* 
[0034] c©^^©^i o<nmw\z'&o*mwmw. 
as i«By-htsB2«jiy-h*. *iv-xs 

■ y-h*Jj:^±8aJB2W«y-hSW5«fc'5C. ±12 
¥^^S1S©±tc*'r Ftf*-^**— 9&j£ffll6fcjK 

A-yi/L-. ±ESS l*5<fctfSS2©*8Jiy- h©. -eft* 

n© Hu-f >fg«fli©fflaei::-tM h^^-^x^- y-£ 
±ejb iaiy- h£±EiS2 8[jiy- h© 
v-xow©, ±EU--f h^*-;px^- 

±ten>hD-;uy- h©fflii^^fk-r^o 

[0 0 3 5] 1 lroRBKft 5 

-T<f >yy- hin>h p-;uy- h^isntft; 
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i&&ffl\ZlfetS£. O \ZB.Mzmi,Ttef$.-T2>. ±E7 □- 

>^y- hi±t23> h-n-^y- h©uaig*Kfb 
-rs. ±EJ8iat*y-i'#«fctf±E3B2*jiy-h* 

— y-»JSSffl»»W*BJ5Rf -5. ±12-* -f V7*-)V7.^ 

-D-Mi&mmmm$:x.y?rty ? u ±eis i 
zmm?- h ©. -ttHpn© k U"f >fflij©fiijatc-y ; -i' k 

?*-jVx^~ y-*»-j«-r*. ±Ef5 1fflgy-Ki:± 

EJ8 2«jiy-h©mc(a»-r*. v-xguj©. ±e-* 
[0 0 3 6] c©^©a 1 2<»im\z®.*)*m&mm. 

©«ifi*tt(C*^Ttt, ST. *l»ft:*ffi©±C. 7D 

3. jbi w«y- ht*2«jBy-K*, 

#*ni](::J*tr «fc 5 £5 W-tt ±EMS 1 « 

*y-h*«ktf±E*2 8lJiy-hSH3J:'3fc. ±E 

39 SrXs/^A'.y* L, ±EJS 1 «Jiy- h*J «ktf±EJB 2 
fBJgy- h©, V-XfB«*JJ:^KK 

i:^n?n, •y-'T K^*-;i^x^— tt^ifSts. ±12 
xd-^y > yy- h<t±t2a> ha-;uy- h©«js 

i Filmic, ±EV-X*«*«ktf±E H U"f 

[0037] zoKwafgi 3<nmwiz&5¥mt*m& 

©«ifi*ffitC*s^Ttt. ^#:S1S©±{r. JB1, S5 2 
3 y- httffiSr«S^C3£^TSVMc:¥ff \ZM&t? 
±E»l. »2*J:tfSJ3y- MI$SoJ;5 
30 \Z, ±E*iSffSffi©±C-t}-'f h«5*-;ux^— y-jK*s 
ffl*6*il«£ff2fiic-f 3. ±EJBiy-h««t±EJB2y 

«8MI^vXhW->$, ±I2¥^ft:S1S©± 

E-y-f k^*-;px^— «ffliSisi7fA'j/j 

L, ±!EilfcJ;0;^2ffly-hSI©5W:|Bll>&o 
-;i/X^— tHK^ffl^^SXy^A'-yi/b, ±ESS1 

^0 &&zsm 2 ©y- hss©. s^tci6]t^^/j:^fflij©M 

<fWH{cSi2©-tM l^v*-;U^-t*I«t5, ±E 
JBiy-h««i±EIB2y-h«ai(Z)E*S. ±E 
l2©^-f K"?*— Jl/X^— y©P$©2^gJ;0fc/h^ 

[0038] z\<D%we>mi 4<Dmwizmz>¥m#mw 

©Sii*tetC*3^T«, ST. #^<$S1S©±«C> 7D 

*i«»y-htJB2«jiy-h*, *iiy-x<H 
50 - h*«tr;±E»2«)By- «t-5«c. ±E¥^ 
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y^u ±ESf!i*5cktjes8 2©y-hsis©, m^z^i 

h©Pfllc{4B-f agB#£SSW£-B\ ^o^-©ffi©aB#£ 
a. ±EL^X h/^-^VX^icbT, ±EfB lffi 

ji,y-h©{i'JM£&tt;'ra. 

[0 0 3 9] £©fgBJ)o|gi 5©^®K«l:?¥3|f*:f£B 

©iSigTj&frfe^Tli, *-r. *m&&W.c>±\z. ya 
-y-f >yy- b<tn> ho-;py- S^fS^^tiT/S: 

a. $g i mmy- htwi2mmy- h*, #jiv-7.m 
ra. ±BSii«Jiy-h:fej;tf±ejB2«jfy-h£ 

E&ftll * x >y ^n* y * b . ±B3B l * «fc SB 2 ©y- 
t-fH^t-^^-tSMtS. ±E*l«[Jiy- 

h t±esB 2 »iy- h©mctt«-r*«aj»*«w* 

it. ±egiftny-h&±ejB2ttjiy-- heme 
ftg-faas^fc^ft-ra. v-*«©. ^itmt^mm 

[0040] cwaw©* 1 6<Dmmzi£?¥m&mw 

-T--C >yy-hta> hn-;py-h*»«jisnTft 
a. sgif«gy-htsg2ttgy-h<h^, «iv-x 

«***trJ:5lcS^t«bT»*-r«. ±KJfSl*Ji 

y-hfc*tf±ffi*2f*»y-h£*«-i-aj:'3K. y 

?X-?RfcK£&l2CVDRfcMe*J$-*-«. ±ESBl 
*«y-h*J:r;±EJB2«*y-h*«5J:"3lc, Jh 

y^/tyfU ±EIS 1 * itfSS 2 C)*iy- h©, 5 

iy- h©r«sitc{iB-t assess lbs -a-. ao-e-<o«© 

i «»y- h t±ESS 2 tiy- h<onu 
>yf&£-ra„ ±ffi7D-f^>yy-ht±i33>h 

[0 0 4 1] C©iEW©a!l 7<Z)»HC«-5¥i»«:*K 

©«a*«ic*^Ttt, ¥mftmmo±iz, ya 
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a, IBlS«y-h4:»2««y-h4, *i<;-xi 
«SS5tJ«fc'5»Ci:tWcBlbT^)*-r-5. lS7D-f^ 

>yy- htzi> ha-^y- hwfijfiSKftra. ± 
e» i«*y-h*«ktf±eiB2«*y-hft*«-r4 
.fcotr, ^5Xvafb«*fcttcvDttft:il*»S5r 
a„ iffissiwjsy— h*i«ttf±EJB2«Hy-h*« 
3,k?tc±E¥&#«iit©±icgffcigi£i^-ra. ±e 

- h©, MKtzmi&toitumnnm&teiLltMait-'f 
10 h'9*-;W^-**iSt5, ±SSS 1 «Jiy- h 4: 

±bsb 2«iy- h©m»cttBra«»*«tb^-a-, ^ 

1S©±(C^fi£-ra„ ±EUv ? 7. hyl^->S:VXi7»Cb 

t. ±Essi«»y-ht±Ea2«»y-h©iBnc*a[ 

[0 0 4 2] COXnoKl 80MICff9¥*fMII 

r. rajstassasicy— h£j&]srra. ±Ry-h©«a 
bu-)vy- h*»«iaftxft«jB isiy- htm 2 

[0 0 4 3] C©fgBJ©fg r 9©»ffilca5*ffitt, ± 

Em 1 sjgy- h ©PSfiog*«fc^±EiB 2 asy- h© 
WffliJSJc, jleim h*r>*— y-©isjp«fc 0 
<. ^t?±Ei»i««y-h«i:±Esg2«t«y-h©ra 
©sbsi© 1 /2aT©*»*#-ra»2ij-f I***-* 

[0 0 4 4] 

[589i©iyg©^ag] ttT. z<D?£W(Dnffie>Mm&m 
[0045] gaggMjgj 

11(1 ^l©Illl:§5NOR^777ya/ ; EU 

[0 0 4 6] **#astE 1 ©±»c,. h >*;t^{fclg|4 
a, 4 b £^&$-tJ-T. 7D-f-f >yy-htl5 
a, 5 b ta > h D— ;uy- h 7 a, 7 b^iSnt 

40 sb i f«®y- h 2 o a tm2mmy- h 2 0 
K»tsnri»a. JBi*«J:r;jB2fliJiy-h2 0 a, 2 

0b©±(C«. WS i HiTEOS^^*IStte.tlT^ 
*. *iM«i?)Sltt*oT, Ii«ty-^2 

0 a tm2ffimy- h 2 0 b©wic. v-x*«2*»aa! 
itenTv^a. 

[0 0 4 7] ^fMl«*If!?*oT, iiii 
y- h 2 0 a £P.UirJ*A,T, y-7.^2©K*t©ffllr 

m2ifigy- h 2 0 b^r-mcg^ 

50 T. y-XjH«2©K*NB!HC, Sg 2 © h* U"T >«« 3 b 
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jWttttsn-cna. m 1 2 ©*agy- h 2 0 

a, 2 0 b©, Hl/-f>®«i3a, 3 b«©fl!lSfctt, 
J;tffl2*gJiy- h 2 0 a, 2 0 b©, y-7«t2 0 

[0 0 4 8] ^l*i^2aiy-h2 0a ) 20b 

(C VD • S i 0 2 (TEOS)) 2 l*«Rlt6tlT^ 
5. Sliitfi2ai|y-f>2 0a, 2 0b*S^J; 10 
?\Z> BPSG (Boro Phospho Silicate Glass) ~QW 

f&zntzmmmmm2 2 1 o±tcKttsn 

Tlri*. JHHIMUI2 2 0±C«, CVDgHfc|g|2 3# 
Rtte.nTU-5„ CVDKftm (CVD • S i O2 (T 
EOS)) 2 3«£tfJRMJ&ftlR2 9! 1 *5 =fctf 

I2HI/-f/i^3a, 3 bdjrtSay^y 
2 4 #f£tt 6*1X^-5. 

[0 0 4 9] h*-;i'2 4©rt2SI:ft»t5 

AO. il*J:^S2HK>i«3a ! 3b 

izmmrz&oiz. TiNi2 5^M3nxw.. a ^ 

y^ h*-^2 4F*|t;:. W^^^2 6/6iiljiinT^ 
-5. W^7^2 6 KJg^Sn-SJ;? fc, A 1 E^2 7 

[0050] 'mmmmm 1 i:i5NORi77yya^ 

^E'JICfcn^. -SB 1 2 WJiy- h 2 0 a, 2 0 

b©. V-7.ffl^2©ffii]©(BiJlilC«-y-f K^-Jl-X^ 

— y-^tgtt^nT^&u©-?. ^fkxs. ft&ffe&ax 

[0 0 5 1] WT, 0 1 {C^TTy 7 i/a^^EUOJljfi 
*j*Kt3t»T»l^-ra. B2I1 H 1 
• U©i3il77£©yatxy d-£tfT0T&-5. 

[0 0 5 2] *-T, flESEMiPMH;:, 06 8£-?©IH 
SigSL, Sl«iy-h20a, 2 0b^Mt5. 

[0 0 5 3] 03£#!SLT, fg 1 h 2 0 a, 

2 0 b£&? .fcotc. 1 ©±fc-y--f K£*- 

(CVD-S i Oi) 14£*tfrr-5. 

[0 0 5 4] 04S#ILT. U-f h* * -JUMM* 1 
4tl9f/^ifU »l£J;tfS,2©«Jiy-h2 0 40 
a, 2 0 b©^-n-e*n© K K >ffiiS$3 a. 3 bfflij©fiij 

[0 0 5 5] 0 5 £#H8LT, t^777-f >V-X£ 
2 8 aSWn7* hUS?* Ml 
2 8*. aMl»Kfc:«k 9 »)«-*-*. 0 5«t06£#HBL 
T, 7thU^M28S7X^l:LT, t*777 
-f >V-X©X-y^>i7'*ff7St/K y-X2$J©. U-f 
F9*-;Utt*gtl 4 -5. *H 

T. t^777-f>y-XIg^T^^. Z\ 
CT. t^777l , >V-XIitll 02t064i 50 
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i0 

06 5£#RBLT. a?*8JJ8+iM K£*-.>HfiiMB© 
Xy^>y + »*»fbBt© h'7-fi7f>^ + 'ft>a 
A+ UfX HA*- 

[0 0 5 6] 07£#H8LT, 7D-f^>yy-M 

T, Ctl^©Xu/ v^^l&b&o d©<h$. V — X2ffliJ 

«, 7d-t^ yyy- K««5*itK3> hn-;uy 

-HtiT^tHibOW, FK>3 a, 3 b« 
14, H£*-;io*^-tf 1 8ttUC«fi»{t*fTfc 
■5©T\ y-X 2fiiJ©77^*KU'1'>3 a, 3biiH 
fll«©*fl;*a**< 40. 2i«>©S*a*J:0;*:£<fc 

It, NOR«fi*fc*tt*. 7D-f^^y-hfiI© 
y-X«Sx«y^©7 f A*-fXIC-9-A.-5^« (fc£*fcf. V 

[0 0 5 7] 0 5. H6*JJ:tfia7«:#HHL/T. 

y-xfin©-y-r Ktf*- ;H6l*Bti 4^^£Lfcit;, 
[0058] mm<pwm 2 

i^^r u©s}3S*te©^0ijT*s. *mmoMm\z& 

*-rfc©i|S]DT*-5. 

[0059] HSg©^2ic»sy p a-fe7.yo-*. 0 
8IC*T. srfe*«*£HUJ;'5»C. 06 8£T©I 
Jg 1 *3«ktfSg2©8t/iy- h 2 0 a, 2 
0bS»*t4. 

[0 0 6 0] «HT, 0 9Sr#BgLT, 7D-f-f >^ 
y- b«®5:fc=fctf3y hP-;py-hm®7©ffliJH* 

[0 0 6 1] 0 1 0*r#HBLT. fg 1 & itffg 2 i«Jiy 
-h20a, 2 0 b£H3<fcofr. ¥g#gffil©± 
tK K^*— ;Hfi«ltl 4S*tfRT-5. 

[0 0 6 2] 0 1 1 £#8BLT. t»-f K«5*-JH6»it 
14Jl7fA'77L, jg 1**^2 917*- h 2 0 
a, 2 0b©fnfn©HK>I«3a, 3 bffifl©«|ij 
UlriJ-'f FOt-JUX^— iJ-1 8 5MT5. 

[0 0 6 3] 0 12 *#HBbT. tJP777-f >y-7, 
*^BKT-5fc*©igPg|5 2 8 a**-r^y^ h 

[0 0 6 4] 0 1 2 ti 1 3 £#ffi!LT. y* M/i^X 

2 8 *vxy iclt. -fe;uy 75-f >y— xa55>© 

X.yJ->tf$:ftt£-DT. y-X2ffliJ©+h-f Kr7^->»U*6 
ill 4 &#ftttftj!R£|*£-r£. ^^T. t^777 

[0 0 6 5] *HJg©®^(C«tnf4*. 0 9*#R8bT. 

7d-t^ >^y- h 5 -tettt/n > h d — )Wf— hmm 

7 *fi]$tt5bfctt^T. -?-ne©ia5i£^{b*ff?5:-5© 
r\ y-xfiij<t k u-y >fflj©-5-n-en©mffi©3ti«e)©s 
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(discharge) t^)777 ya^^'JTH fSfttt^i 
9SK&S. 

[0066] mM&$m3 

[0 0 6 7] 19 1 4CDT7^ y^A^U 4, m 1 V>y y 
y^a^t'JtOHftSjSltt, *l;feJ;tfJS 2 
h20a, 2 0 bOV-XM^2 0)ffliJ<Z)ffliJI|{r : b, 1M 
Hr>^-;i/X^-+r 1 8 lfltRttSftT^fcdt-C* 
So H K > 3 a , 3 bflB£>lM Ktf* — JUX^— +M 
8 4 7 — XffliJ<D+h-r K^* — -y- 1 8 1 (OJBtttt 

fftKftBS2 9*^#ffi-r«- ir-f Ki)t-;^-U-18 
<DanF<B»«ft:l*2 9tt. KH>(M3a, 3bcoSl 

[0 0 6 8] 7-X«*2<D«ffifc, !^Sffc:iR2 9 **» 
SSnt^SOt?, 7-X 2 fl0>¥Wfr£tE 1 O^® 

12 911 it-f K9*-JP7t- tM 8©ET^*ft^ 
t\ KK>S83a, 3 ba>«BfcjE<K»T»j«S 
ntt^. Lfc^oT, HK>fi«3a, 3b(Dg| 
Cfl-KTl**, igSg^^&AK^SttA^;*--^ 

IBT*4, 7-X2IK©*1?a<, h'K>3a, 3bl 

[0 0 6 9] 0 1 4i:^t77 7ya^ : tUC0|3 

jg^ffi^o^TKWr-B. B15B. @14l:^f7 7 
y^i/tU <^SJ5t;£ffi<aynliX7n-£^T0T& 

So 

[0 0 7 0] St. H7 1CSttT«)«*IiiHtl 
©ia68ftt«. 07 1 40 1 6 £#HBLT, 

^^t-i^IlM^X^fA^v^l, RIM 
y- h 2 0 a*<tCJC|B2«Jiy— h 2 0 bco, 7-XfS 
*£2 K U-f >flg«3 a, 3 bHWlUlCtn* 

ft. t< 1 8 1 ^Mt^o 

CCD4£\ Sliiy-h2 0 a4^2?g^y-h2 0 

b4<ami»ttlfc^<0T, ^K^*-;^^-u-i8<o 

«4*-f K**— ^X**— 1 8 l©gl«ft^T< 

So 

[0 0 7 1 ] 017 *(ffll/T, 7D-t^ >yy- h 

®n 5 4 =3 > h p-juy- hmm? (Dwmzmt-rzo 

2 9«t»«Sft l 7-^fB«2©*iBfc«>J»«ft:R2 9 
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TK»j£*nfcl»lMt]Bt2 9tt, KH>««3a, 3 
b<z>«St;:KtfSJ;5l;:»J$£ns. fJr5fe<7)l 

[0072] nmmm4 

11811 mfiC0Jgai4^«S, MOSh7>y^O 
STrS0T'$)S Q 
[0 0 7 3] H186#Ilt, 

^iy-hii3 i45ckrxm2y-h«a3 2*««*ts 

y- hli3 1 4^2 coy- hi!3 2 4<Og6«tt. Sg 
2y- htl 3 2 tH«L&^*3y- hSH4cOSggi 
±■3 fcSKSttT^*. ^2^- hi!3 2(7), 
- hSffifflHOffliJgtwtelM — JUX^— It 3 3&WL 

w- struts, s*s i y- hsu 3 1 4^2y- hmm 3 

2 4tf)lEgSH iM K^-^X^-lt 3 3fl)if®2 
[0 0 7 4] Siy-hli3 1^2y-htl32 

3 3, 3 4©MS> CO)cJ:5(Zjl^C:4^<fcO, ¥31 

So 

[0 0 7 5] fcfc, *3 3, 3 4 

CVD-S1O2 (TEOS) T'M^?ni)o 
[0 0 7 6] )k\Z, 0 1 8 C^tMOS by>iS7s#<D 

30 mm^mz-D^xmmr^. mi 9*5^^2 o«, 0 

[0 0 7 7] 0 2 lftflbt, ¥»#*«10>-kl;:, 

y-hiii3 5^s$tt, siy-hti3it 
»2y-hti3 2t)«fc^ ^<dkic, ^3y-hsa 

3 1 *5cfc«Sl2y- httfii3 -2*J:0W3y- 

1 4^^dc-rs e iiy-Mi3 1 (hg2y-hii 

49 3 2 4(0P B l(CfiBTSgB^S:®tB$-&T, *>t3*(0»<B 

«»*B57*n/yx^->37t, ^mttmrn 

1 CD±{r^J5gf So 7^hl/yXh/^-/3 7m 
^KLT, it-f K9*— JUMkJB l 4$i^a'7J 
U H 143cfc^S2<Dy— K*ffi3 1, 3 2 CD, SIWC 

3 4, 3 4*Btft5, 

[0078] 023402 4^tIlT, 7^- M/yX 
h/^->3 7^SL, SOW-f K^*-;Hft»l« 
14^l7fA'^U »l*ct«»2y«-MB«3 

50 1, 3 2 CO. S^W:ift*H^t)&V>«<Dpf«IBt, S 2 
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roit-r b*tf*-;px^— y-3 3, 3 3*«(Jts. 

iiy-ni3iti2y-MS3 

2 <hCDS§8t£. ^2©tl-^ K^^-JPX^— y-3 
SCO 2 <g«k 0 < LTfftt'S C £jW*T*-5. 

[0 0 7 9] 0 2 5~0 2 811 ^SSWi^SciS-SM 
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